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Significant attention has been paid to the notions f relatedness, related variety and unrelat-
ed variety in regional economic development research. Facets of (technological) proximity 
are at the core of theorizing on the sectoral knowledge spillovers of related industries and on 
the portfolio effect of unrelated variety in the robustness of the regional economy. The 
utrecht school, a stronghold of such research agendas, has thematized the debate by formu-
lating related variety research questions and by developing the entropy-based methodology. 
Connections to the evolutionary economic geography discussion have also been established 
by the utrecht line of inquiry. This paper highlights key aspects of the research on related 
variety. It is argued that a more explicit attention to policy issues would be beneficial moving 
forward. Also evolutionary economics can further contribute to the theoretical foundation of 
the related variety concept. 
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1. Introduction 
The notions of related and unrelated variety have gained an ever so increasing atten-
tion from economic geographers in the international scene. This attention mainly 
followed the seminal paper of Frenken et al. (2007), examining the relationship be-
tween related and unrelated variety of sectors in the regional economy and the eco-
nomic and employment growth of said regions. According to Google Scholar, this 
paper accumulated 599 individual citations in the course of the last six years, includ-
ing approximately 150 last year. The several peer-rviewed articles published re-
cently and the amount of working papers building on variety show that it is a rele-
vant topic of vivid regional scientific discourse. The theoretical point of departure in 
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Frenken et al. (2007) is that of agglomeration externalities and the key contribution 
of their work is in the methodology, introducing entropy measures to account for re-
lated and unrelated variety. Research on variety conducted by others mainly follows 
this methodological focus. 
In spite of the recent influx of variety-based research in the international eco-
nomic geography scene, appearance of this topic in Hu garian regional scientific 
discussion is still scarce, perhaps with the exception of Lengyel and Szakálné 
(2013). Present paper sets out to review the relevant literature on related and unre-
lated variety and to see whether the contribution of these notions to economic geog-
raphy resulted in “knowledge accumulation” as phrased by Henning et al. (2013). 
After the discussion of the next few pages, some points f interest will be identified, 
that may be the focus of future variety related research agendas. 
The paper is structured as follows. The next section h ghlights key character-
istics of the concept of variety, including agglomeration economies, relatedness and 
technological proximity. In the third section reoccurring themes in related variety 
research and research questions are discussed, like competitiveness focus and re-
gional branching. The paper concludes by a summary and a set of possible exten-
sions to related variety research for future research gendas.  
2. The concept of (related) variety 
The spatial concentration of economic activities is a key feature in regional microe-
conomics. Firms clustered in the same locality receive benefits of different sources 
called agglomeration economies or agglomeration externalities. Following the rea-
soning of Frenken et al. (2007), present discussion of related variety departs from 
agglomeration economies as well. Different forms of agglomeration economies have 
been identified in economic geography. (1) Internal i creasing returns to scale, un-
derstood as production cost efficiency stemming from a large market size. It is inter-
nal for the firm and so not in the focus of present paper. (2) Localization economies 
(Marshallian externalities), understood as external economies available to all firms 
of the same sector of a locality. (3) Urbanization economies, understood as external 
economies available to all firms, stemming from urban size and density. (4) Jacobs 
externalities, understood as external economies available for all firms, stemming 
from the variety of sectors in a region. 
The different sorts of agglomeration economies yield different benefits for 
firms and their region. Based on the likelihood and nature of knowledge spill overs 
occurring, localization economies contribute to incremental and process innovation 
through knowledge spillovers within sectors (Lengyel–Rechnitzer 2004). Jacobs ex-
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ternalities yield knowledge spillovers between related sectors, resulting more likely 
in radical and product innovation. Urbanization economies facilitate interactive 
learning between firms and other institutions of the local society, including universi-
ties, local governance and NGOs. According to Frenken et al. (2007), related variety 
is understood as the source of Jacobs externalities, while unrelated variety sums up 
to a portfolio effect for the regional economy, making it more resistant against 
asymmetrical sectoral shocks (Table 1). 
Table 1. Sectoral relatedness and external economies 
Degree of variety Similarity Related variety Unrelated variety 






Relational proximity High Moderate Low 








Effect on the robustness of the  
regional economy 
Exposure to  
asymmetric  
shocks 
Exposure to  
asymmetric  
shocks 
Resistance to  
asymmetric  
shocks 
Source: Own construction 
 
Hence the central issue of theorizing on related and unrelated variety – and in 
turn on the occurrence and intensity of knowledge spillovers – is the understanding 
of relatedness. That is, when and to what degree can it be stated that two firms or 
sectors are in fact related or unrelated. While a formal approach to this problem has 
been devised in the entropy measure, it is important to highlight the roots of related-
ness in appreciative theory as well. Breschi et al. (2003) argued that technological 
relatedness is the result of the firms learning process – intentional, based on search 
processes and unintentional, based on knowledge spillovers – and the nature of 
knowledge as a resource. Studies from the management literature on business port-
folio relatedness are interested in firm diversification of economic activities (e.g. 
Tang–Rowe 2012, Shin–Shin 2013). Cassiman et al. (2005) conducted research 
from an industrial organization theory point of view on merger and acquisition and 
built upon technological relatedness as a form of synergy stemming from existing 
production processes and knowledge recombination possibilities. Piscitello (2000) 
argued that industrial and market relatedness aside, the firms role in selecting what 
is related and what is not in terms of activity is a strong selection process and a 
formative element of industries.  
The degree of relatedness between industries and thus the significance of ag-
glomeration economies arising is a translation of the geographical, cognitive or oth-
erwise proximity of said industries. On the one hand, proximity and embeddedness 
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facilitates knowledge spillovers. On the other hand, distance between firms can yield 
flexibility, creative solutions and emergence of variety (Boschma 2005, Frenken 
2009, Boschma–Frenken 2010). In this sense, strong proximity may also result in 
lock-ins, while weak proximity makes coordination difficult and renders the firms 
creative processes more isolated. In terms of agglomeration externalities, the first 
case is localization externalities in extreme proximity situations (i.e. firms of the 
same industry in the same locality). The second case is related variety with a fertile 
soil for radical innovation and the emergence of new industries. Technological prox-
imity is central notion in the conceptualization of relatedness. According to Knoben 
and Oerlemans (2006, p. 77.): 
 
“[Technological proximity] refers […] to the knowledge actors pos-
sess about these technologies. Similarities in technological knowledge 
[…] facilitate technological learning as well as the anticipation of 
technological developments…” 
 
Again, the central issue is the difference in knowledge between firms regard-
less of this knowledge being codified, appearing as m chinery or other artefact or 
being tacit represented in organizational routines, as suggested by Nelson and Win-
ter (1982).  
Finally, some authors from the field of international trade theory have shown 
interest in related variety of industries as well. There, a connection between export 
basket diversification and economic development (e.g. growth) is established. The 
role of export basket diversification in development is identified as a source of 
knowledge spillovers and a platform of interactive l arning (Kadochnikov–
Fedyunina 2013). 
3. Themes in related variety studies 
The lively discourse in the literature on related variety indicates that the concept 
sheds light on the important effect of similarity and difference in the regional econ-
omy. First it helps understanding how the difference of industries can contribute to 
employment, economic growth and overall competitiveness, the common goals of 
regional economic development theory. Second it holds key insights to the evolution 
of the regional economy. The specialization and diversification of said economy 
through the emergence of new industries and the disappearance of old ones (i.e. 
Schumpeterian creative destruction) is a path-dependent branching process best un-
derstood in its own historic context. 
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3.1. Competitiveness-based approach  
Regional competitiveness has been identified as the central tool for welfare in main-
stream regional development literature. It is understood as a composition of the re-
gions capabilities to maintain relatively high employment rate and relatively high 
income (Lengyel 2010). The concept of competitiveness is the bases for evaluating 
the effect of related variety on regional economic performance. Since related indus-
tries are identified as the sources of knowledge spillovers more likely to result in 
radical innovation, they are also beneficial for economic growth. Likewise the 
emergence of new industries provides additional opportunities for traded sectors to 
attract additional income. 
In the mainstream literature it is widely agreed upon, that in the case of re-
gions in developed economies, related variety is beneficial for employment. New 
industries provide additional demand for labour andthe presence of related indus-
tries makes it less likely for firms to exit their industry. Frenken et al. (2007) added 
that unrelated variety serves as safety net against u employment in case of an 
asymmetric sectoral shock (Table 2). In the case of a transitional economy setting, 
Lengyel and Szakálné (2013) showed that in lagging regions related variety aggra-
vated the employment conditions of a region, most likely because it reinforces nega-
tive-lock in patterns. 
Table 2. Effect of related variety on aspects of competitiveness 
Study Employment Growth 
Boschma et al. 2010 0 + 
Boschma–Iammarino 2009  + + 
Frenken et al. 2007 + 0 
Note: “+” indicates positive, significant impact, “0” indicates insignificant impact, “-“  
indicates negative, significant impact 
Source: Adapted from Kadochnikov–Fedyunina (2013, p. 7.) 
3.2. Regional specialization, diversification and regional branching 
The related variety concept can serve as bases for understanding the diversification 
of the regional economy over time. As firms diversify into technologically related 
economic activities or new firms appear through entry or spin-off process, the com-
position of the regional economy changes. This is a path-dependent branching pro-
cess in the sense that the growth of new industries is anchored by the existing port-
folio of economic activities. Also the exit of existing firms is affected by their relat-
edness to dominant economic activities. The description of this branching process 
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has been begun in increasing detail (see for e.g. Boschma–Frenken 2009, Boschma–
Iammarino 2009, Neffke et al. 2011, Boschma et al. 2012). 
In these attempts of accounting for the underlying processes of regional eco-
nomic branching, it is commonly agreed upon that the technological relatedness of 
firms and their respective industries is based on knowledge. This knowledge is rep-
resented in organizational routines on the firm leve  (Nelson–Winter 1982), in the 
products of the firm and in the employee know-how. As research into regional 
branching indicates, new industries emerging from radical innovation build upon 
these existing firm competences. This may help explaining why industries growing 
out of a radical innovation tend to cluster in previously successful regions (e.g. bio- 
or nanotechnology in informatics hubs or the YouTube content producing communi-
ty in Los Angeles). The concept of knowledge bases can be interpreted as an attempt 
to organize the knowledge particularities underlying relatedness (Asheim et al. 
2011). In this sense, the related variety concept is deeply embedded in theorizing on 
knowledge, interactive learning and innovation systems. 
A recent development of the smart specialization concept in the economic ge-
ography literature builds heavily on the concept of relatedness and its relevant re-
search. Smart specialization is a notion adapted for ec nomic geography by McCann 
and Ortega-Argilés (2011) with an explicit regional development policy focus. Re-
latedness is one of the building blocks of their approach: diversifying into related 
industries serves the robustness of the regional economy as well as enhances the 
possibility of knowledge spillovers. The growth of the regional economy can be fos-
tered by the technological diversification of its embedded industries. As McCann 
and Ortega-Argilés (2011, p. 16.) put it: 
 
“[…] the most promising pathways forward for a region to promote 
its growth by enhancing its technological capacity are by diversifying 
into technologies which are closely related to the existing dominant 
technologies.” 
4. Conclusions and ideas for further research 
The analysis of relatedness and variety is a promising framework for understanding 
regional economic change. The emergence of new industries and the innovativeness 
of existing ones, the specialization or diversification of the regional economy and 
the path-dependent branching process of the industry portfolio are explananda ap-
proachable with the concept of relatedness. The effct of related industries on the 
economy so far seems to be positive on employment, growth and overall competi-
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tiveness. This makes the notions of related and unrelated variety attractive for re-
gional economic development theory. 
4.1. Interpretation for regional economic development policy 
For the most part, empirical evidence based on related variety is rarely accompanied 
by regional economic development policy implications. The policy distance of on-
going research projects reflects in part the relative novelty of the variety concept. In 
this sense caution exercised by researchers about policy messages is warranted. On 
the other hand policy distance – in part – comes from a distance from normative 
goals in regional economic development research. As phrased by Markusen (1999, 
p. 873.): 
 
“…regional research should be policy-relevant and con erned not on-
ly with efficiency but also with normative goals loosely considered 
'progressive': equity; democracy; human rights; environmentally be-
nign development.” 
 
Frenken et al. (2007) briefly mention that regional po icy supporting related 
variety may decrease the risk of selecting wrong sectors for the bases of regional 
economic development, since it is focusing on existing competences. On the other 
hand, the reinforcement of the existing economic base of a region may in turn ag-
gravate an existing negative lock-in situation. As Lengyel and Szakálné (2013) sug-
gest, this may exactly be the case with lagging behind regions of transition econo-
mies. Also the emergence of new industries may not follow the policy interventions 
based on existing competences and related variety. Or new related industries may 
appear on their own relying on said competences, as uggested by the window of lo-
cational opportunity concept of Boschma (1997), without using policy resources at 
all. Thus the clarification of the role of related and unrelated variety in regional eco-
nomic development policy seems to be an important focal point in future research on 
variety. 
While competitiveness is a widely used baseline for evaluating economic per-
formance, other approaches can be taken up by the policymaker. The detrimental ef-
fect of related variety in a region in negative lock-in situation shows, that even with-
in in the competitiveness framework, further research on different regions is wel-
come. Likewise the evaluation of interactive learning and regional economic branch-
ing on the bases of related variety could be analysed from a different standpoint. For 
example evaluation of related variety based on enviro mental sustainability could 
investigate the self-reinforcing impact of economic activity and regional branching 
on the local environment or society. 
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4.2. Insights on variety from Generalized Darwinism 
The appearance of the evolutionary approach in economic geography contributed to 
several fields of discussion, including cluster dynamics, evolution of regional 
knowledge networks and regional development through economic branching (Fedy-
unina et al. 2014). It can be argued that the related variety approach itself is a contri-
bution rooted in the evolutionary economic geography discourse. The existence and 
source of variety is a central issue in evolutionary economics and a process to be ex-
plained. Variation is considered one of few principles essential in evolutionary rea-
soning (Hodgson–Knudsen 2006, Stoelhorst 2010). These principles work in tan-
dem, as Metcalfe and Miles (1994, p. 253.) put it: 
 
“Progress depends not on chaotic generation of variety, but on focus-
ing devices which constrain the development of technology into chan-
nels which have already been found to be productive.” 
 
Although it is widely agreed upon that variety is a key contributor to the suc-
cess of a population – a region in the case of economic geography –, the scope of its 
significance and its meaning is still unclear. Essletzbichler and Rigby (2010) col-
lected a couple of meanings associated with variety including the variety of organi-
zational routines, product and process variety and heterogeneity generated by inno-
vation. Based on the related variety research explored above, variety of knowledge 
generated through interactive learning and employee movement, or variety of indus-
tries in a region are also applicable approaches when analysing the success of a pop-
ulation (e.g. regional growth, regional development). Whether these sorts of variety 
have a common element (e.g. knowledge bases) or they are different, and cannot be 
regressed into a single notion of variety seems undecided at the moment. 
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